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Water on the earth is a precious resource. However, over 99% of the water on the earth 
is not available as drinking water. Further issues such as uneven distribution, depletion and 
contamination of aquifers, excess demand, and climate change challenge the current scarce 
resources that are currently available to humans on the earth. Thus, humans have 
contaminated and polluted the limited freshwater available through toxic chemicals and human 
waste and in many parts of the world, leading to limited availability of clean water (Robertson, 
2014). One of the biggest threats in the United States and globally the chemical contamination 
of underground aquifers that make people sick and cause other issues such as sinkholes 
(Scharping & Garey, 2021). This study will review the U.S. Department of Defenses (DoD) 
ecological damage and its responses to contaminating this valuable resource using social costs, 
Polyani’s (1944) fictitious commodities, and the Veblenian dichotomy. Overall, this paper finds 
that while the Department of Defense attempts to mitigate its ecological damage, it fails to 
essentially address the social costs in an attempt to create an efficient remediation process 
using ceremonial tools and effectively commoditizes the process.  
 
The Case Study: The U.S. Department of Defense 
According to the National Security Strategy, the DoD’s mission is to “provide combat-
credible military forces needed to deter war and protect the security of our nation” (Office of 
the Secretary of Defense, 2018m). To complete this mission, DoD leverages over 2 million 
Soldiers, Sailors, Marines, Airmen, and Guardians (Office of the Undersecretary of Defense 
(Comptroller), 2020e) across 4,775 sites across the globe. These 4,775 sites encompass over 
26.8 million acres of land, 279,240 buildings, and 2.2 billion square feet of office space (Office 
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of the Deputy Assistant Secretary of Defense for Infrastructure, 2017b). The DoD uses over 
36,000 vehicles, 11,000 aircraft, and 300 naval vessels (OUSD(C), 2020e) to accomplish the 
mission. These planes, vehicles, and ships all come at a cost. This cost is more than the $628.5 
billion 2020 budget. It is paid in environmental, social, and other non-contemporary and 
indirect costs and damages. 
 
The Environmental Damage caused by the DoD 
Officially, the DoD is strictly committed to following all U.S. and or host nation laws 
regarding the environment (Office of the Under Secretary of Defense for Acquisition and 
Sustainment, 2018e; 2018g; 2018f). This has always been the policy, but national security, lack 
of oversight led to environmental neglect from hydrocarbons, heavy metals, asbestos, 
pesticides, and other toxic chemical agent have led to contamination at bases at home and 
abroad. When asked, the DoD had used “when practical,” denied, taken limited actions, and or 
ignored the contamination in the past (Satchell, 1992). Thankfully, leaders have changed their 
tune and are no longer nonchalant regarding the environmental damage (Satchell, 1992; 
OUSD(AS), 2020a), but the damage has been done.  
As a result, the DoD, whether through neglect or nonchalance, severely damaged the 
environment. To understand the extent of the damage this paper will briefly survey some 
environmental damage to groundwater aquifers and other water sources. Satchell (1992) 
annotates the DoD left behind over $3 billion in damages in various places in Germany, 
including contaminating the municipal water supply in Mannheim and Frankfurt with a toxic 
cleaning solution called Trichloroethylene (TCE) and jet fuel and radiation in the water supply in 
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Holly Loch, Scotland. Denton and Sian-Denton (2010) also report TCE was also found in 
unhealthy doses from a well formerly owned by the Navy in Guam. However, in 1998, the water 
supply was brought back online after remediation due to a DoD-funded filter, though the 
unpurified water remains tainted. Further, Lee (2011) reports that TCE, hydrocarbons, radon, 
and uranium have all been found in the groundwater at a former military base in South Korea, 
which is made more complicated by the aquifer’s geological structure to remediate the issue. 
While the TCE levels are okay at the site of Clark Field in the Philippines, the DoD left behind 
high levels of pesticides in the groundwater, which has both contaminated and reduced the 
aquifer’s level (Mandocdoc & David, 2008).  
In addition to damage abroad, the Base in the U.S. has also experienced significant 
environmental trauma levels. Specifically, like bases overseas, Camp Lejeune in North Carolina 
had an unsafe high TCE level and another toxic carcinogenic cleaning substance called 
perchloroethylene (PCE) from at least 1953 to 1987 (Agency for Toxic Substance and Disease 
Registry, 2019). Williamson et al. (2016) also found DoD groundwater exposure in Sacramento, 
California, Falmouth, Massachusetts, Cornhusker, Nebraska from organic compounds (such as 
PCE and TCE), heavy metals, hydrocarbons, and explosive material. As a result of the 
contamination, they found that those living near the sites had immune system issues more 
often than those not living near a contaminated site. These sites’ issues are not unexpected 
since these sites are former training, maintenance, and munition facilities and heavy metals 
such as lead, copper, and antimony pollution are sadly the norms for small arm weapon ranges 
(Okkenhaug, et al., 2018). Additionally, where munitions are built or tested, residual explosives 
such as TNT and RDX are typical (Bordeleau et al., 2008). Furthermore, as Williamson et al. 
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(2016) found, one of the concerns with organic compounds is that left untreated, they can turn 
into acids and increase the water supply’s toxicity (Vinzelberg, Schwarzbauer, & Littke, 2005). 
This toxicity, in turn, makes people unhealthy.  
While hydrocarbons, organic compounds, heavy metals, and explosive residuals are 
significant environmental pollutants. One source has been prominent in the media and 
Congress. The chemical is called “Aqueous film-forming foams” (AFFF), which is commercial 
foam to fight hydrocarbon fires used since the 1970s at DoD airbases and airports nationwide 
(Office of the Under Secretary of Defense for Acquisition, Technology, and Logistics, 2017a). 
There are two main types of AFFFs: Perfluorooctanoic Acid (PFOA) and Perfluorooctane 
Sulfonate (PFOS). The significant issues with PFOS/PFOAs explicitly are that they do not break 
down in the environment and are staying in the soil and water forever unless remediated (Place 
& Field, 2012). From a health perspective, a high level can cause growth and development, 
reproduction, thyroid, immune system, and liver issues (Centers for Disease Control and 
Prevention, 2017b; 2017; Sullivan, 2018d). As a result of this danger and in response to U.S. 
Environmental Protection Agency (EPA), manufacturers stopped manufacturing AFFF with 
PFOSs. However, they continued to produce the “less” harmful PFOA variant alternative since 
there are no acceptable substitutes for the mission (OUSD(AS), 2018b). In 2016, the EPA issued 
a non-binding advisory recommending PFOAs and PFOSs remain at 70 parts per trillion (ppt) or 
below combined; however, it has not passed a formally binding maximum contamination limit 
in accordance with the Safe Water Drinking Act (U.S. EPA, 2019). As a result, the DoD began 
testing all water wells owned by the DoD and 2,445 likely off-post impacted water sources 
(OUSD(AS), 2019b). For those sources with PFOA/PFAS levels above 70 ppt, the advisory limit, 
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the DoD notified affected areas, shut down the wells temporarily, re-tested, and then either 
found alternative sources or remediated the well with a filter to purify the water (OUSD(ATL), 
2017a; Cloud, Phillips, & Barboza, 2019). However, the problem remains, AFFFs are still used 
because there is no alternative, but the DoD has curtailed them to emergency use only and uses 
a more environmentally friendly variant. Nonetheless, irreparable damage from 45 years of 
AFFFs has caused significant damage, and even with filters, the unpurified water remains toxic.  
 
The DoD’s Response 
DOD Environmental Program Goals and Objectives 
The DoD’s current environmental program is found in a multitude of DoD policies. There 
are four major overarching areas. They are the United States-based installation, installations 
abroad, contingency operations, and nuclear propulsion systems. All four mention that the 
environmental compliance protection goal is to protect human health and the environment. 
The most general policy is in contingency operations, which stipulates that the DoD will 
minimize environmental impacts, implement sustainable practices, and comply with the 
applicable U.S and binding international law (OUSD(AS), 2018h). However, under this policy, 
remediation activities are minimal. For overseas installations, the DoD regulation remains 
relatively general also but stipulates the DoD will enforce and monitor all obligations under 
international agreements or the “Overseas Environmental Baseline Guidance” (OEBG) (OUSD(AS), 
2018k). The latter confers that the DoD must treat the environment with respect and not do undo 
harm (OUSD(AS), 2020f). However, while remediation is authorized, the DoD is restricted from 
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conducting remediation outside an installation, even if the DoD causes it unless a host nation 
agreement or treaty dictates otherwise (OUSD(AS), 2018e; 10 USC § 160, 2014).  
While overseas DoD environmental activities are highly restrictive, in the United States, the 
DoD environmental compliance, remediation, and natural resource programs are more robust. 
Specifically, it calls for the DoD to take a “long-term, comprehensive, coordinated, and cost-
effective” approach to protect the ecosystem and maximize the use of renewable resources 
(OUSD(AS), 2018i). However, the environmental compliance program is more tailored to 
compliance with federal law. However, it does stipulate that pollution prevention is the main 
avenue of compliance and minimizing the use of allowed substances such as AFFFs to reduce the 
adverse impact on health and the environment (OUSD(AS), 2018j). DoD and federal policy allow the 
DoD to “Identify, evaluate and, where appropriate, remediate contamination resulting from DoD 
activities” (OUSD(AS), 2018g). DoD policy specifically addresses contamination due to hazardous 
waste, pollutants, hydrocarbon, and other hazardous substances, excluding unexploding ordinances 
on operational ranges (OUSD(AS), 2018f). It further calls for both immediate actions in the case of a 
threat and interim and sustainable remediation for longer-term environmental issues (OUSD(AS), 
2018f; 2018g; 10 USC § 160, 2014). The only difference for the Nuclear programs is that both the 
DoD and the Department of Energy jointly manage the program but follow similar protocol (E.O. 
12344, 1992). While the U.S.-based program for environmental compliance and remediation holds 
the DoD accountable for all contamination, it is only liable primarily for federal standards. However, 
it is making an effort to be a better steward of the planet, at least in word and current mandates.  
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Dealing the Environmental Damage 
The Funding and Accounting Process 
The current DoD stance includes environmental compliance and sustainability in its 
training, operations, exercises, and planning. However, as discussed in the section on the DoD’s 
ecological impact and its current policy above, the DoD has done significant damage to the 
water supply in certain areas. As a result, it on the hook, especially in the U.S and where 
treaties dictate, to remediate the environment back to an “acceptable level”. Thus, the DoD 
must estimate, record, and identify these costs in their financial statements to ensure adequate 
costs recorded to estimate future remediation, cleanup, and disposal (OUSD(C), 2006; 2020e). 
However, it is important to note, not all environmental compliance spending is recorded as a 
future liability, the DoD through its proactive environmental management systems, pollution 
prevention programs, and self-assessment tools, attempts to reduce the growth of this long-
term cost (OUSD(AS), 2018j; 2018k) and these costs are aggregated with all other operational 
costs in the financial statements (Office of the Assistant Secretary of Defense for Sustainment, 
2020d; OUSD(C), 2018c, pp. 130203C, 130202W). For example, the DoD obligated over $700 
million to understand and begin cleaning up the most critical sites impacted by PFOA/PFAS 
using their “Environmental Restoration Account,” which are designated for non-routine 
environmental remediation sites (10 U.S. Code § 2703, 2014) to decrease the long-term 
liabilities. Additionally, the DoD notes that it has implemented cost-effective energy, water, fuel 
efficiency, and pollution prevention programs using non-environmental dollars current 
operation dollars (OUSD(AS), 2020a). Together, the long-term reduction funds and the current 
operation dollar encompass the environmental remediation budget.  
Inadequate Accounting, Commoditization, and Ceremonial tools: The Department of Defense's 
Environmental Remediation Process 
- 9 - 
While the DoD is implementing cost-effective initiatives to reduce its ecological 
footprint, it still produces a large externality not accounted for in the current period or its 
budget. To account for a portion of this externality, the DoD must record an environmental and 
disposal liability if specific criteria are met. There are several criteria for the recording of 
environmental liabilities. The requirements are that contamination is probably likely to be 
present, cleanup is required by law or agreement, and the DoD is the responsible agency for 
cleanup (OUSD(C), 2018c, p. 130202H). Then once criteria are met, environmental liabilities are 
only recorded if they are probable and then only if there is a reasonable estimate for the 
cleanup (p. 130203A). The DoD defines reasonable estimate as the ability to quantify reliably in 
dollars the cleanup cost in terms of accounting standards (p. 130202T). The DoD dictate the 
estimate should be based on the total completion cost and allows for mathematical cost 
models based on personnel compensation, contracts, equipment, facilities, research and 
development, technical support from government agencies, planning efforts, deconstruction 
services, landscaping, permits, grants to non-federal entities, and program management costs 
(pp. 130205C, 130202D, 130202C). Once the cost estimates are complete, federal accounting 
standards require the DoD to accrue these costs annually based on the asset’s life expectancy 
(OUSD(C), 2020e; 2006). While this sounds ideal for recording financial cost, the DoD’s 
estimates have never passed audit standards and are likely understated in accounting terms 
(U.S. Government Accountability Office, 2001; OUSD(C), 2020e; GAO, 1992). Additionally, areas 
like shooting and bomb ranges with high levels of heavy metals and explosives are not reviewed 
until the range is no longer operational (OUSD(C), 2020e), meaning the financial costs of a 
significant potential source of cleanup and contamination is overlooked in the short and 
Inadequate Accounting, Commoditization, and Ceremonial tools: The Department of Defense's 
Environmental Remediation Process 
- 10 - 
medium-term. However, as discussed above, the DoD does use current operations operation 
dollars to reduce this long-term bill. 
 
The Assessment Process 
The DoD addresses and assesses all potential remediations and restoration using the 
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) or 
Superfund program (E.O. 12580, 1987). CERCLA requires two kinds of responses: short-term, 
high-risk contamination prompting immediate action and longer-term remediation of non-
immediate life-threatening situations overseen by the EPA (EPA, 2021). The DoD implements 
and carries out the bulk of CERCLA under the auspices of the Defense Environmental 
Restoration Program (DERP). However, routine environmental maintenance and sustainment 
and immediate short-term responses to contain further contamination are subject to current 
operation dollars that do not fall under the umbrella of the DERP program (OUSD(AS), 2018g).  
Thus, once the spill is contained where there has been non-routine environmental 
damage, DERP kicks in and begins executing the program’s eight phases. The program also 
starts after the DoD performs a record or visual search and identifies potential investigation 
sites (OUSD(AS), 2018g). The first two steps in the program are preliminary assessment and site 
inspection. In this phase the DoD component uses historical databases, collects samples, and 
determines if there are any anomalies. The result will indicate whether further action is 
needed. If action is warranted as part of this process, a risk assessment based on human health 
and the environmental risk, current and future mission requirements, community 
redevelopment needs, and local community input. This evaluation will prioritize those with the 
Inadequate Accounting, Commoditization, and Ceremonial tools: The Department of Defense's 
Environmental Remediation Process 
- 11 - 
most significant risk at the top and those with lower risk below. At this point, the remediation 
can be completed if a quick removal action can fix the issue. However, these actions may be 
quick but often are not as permanent as traditional remediations. If the process does continue, 
the following steps are remedial investigation and feasibility studies. In the remedial 
investigation the DoD will collect detailed information on the extent, nature of the 
contamination, and the related health concerns. Specifically, human health/toxicity, explosives 
safety, and ecological risk assessments are performed and compared to the EPA’s maximum 
contamination limits (OUSD(AS), 2018g; GAO, 1998). Once this is completed, the DoD begins 
looking at courses of action to permanently fix the issues in the feasibility study phase. They 
must look at three courses of action, a status quo option, an option that allows future 
unrestricted use, and a middle option that remediates it to a point but put land use restriction 
on the property. The options are then evaluated based on efficiency, economics, environmental 
impact, fiscal soundness, sustainability, and footprint size of remediation. As part of this plan, 
for groundwater explicitly, the DoD is directed to expect “useable groundwaters will be 
returned to their beneficial uses whenever practicable, within a timeframe that is reasonable 
given the particular circumstances of the site” (OUSD(AS), 2018g). Once the alternative is 
selected, the assessment process is completed, and the remediation process begins.  
 
The Remediation Process 
Once a course of action is selected. The planning process begins, and any partial 
solutions can be exercised. The planning process begins with the remedial design phase, in 
which the specifications, designs, and land use controls are drafted. Once this is complete, the 
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remedial action phase starts with the construction and execution of the plan. At the end of the 
construction, the project is considered “remediation in place” and enters the remediation 
Action-Operation phase. The DoD stays in this status until the contamination in the ground is 
determined by the milestone determined by the EPA and state regulators (usually the EPA advisory 
limits). Finally, after the project charter milestones are completed and the EPA signs off, the 
remediation is determined completed. However, the DoD must still review the project even after it 
is completed every five years to ensure the remediation is still in place and working and the land 
use restrictions are still being followed (OUSD(AS), 2018g).  
 
The Funding, Assessment, and Remediation in Action 
The DoD environmental remediation program falls under two broad categories. They are 
installation and real property and munition, equipment, and weapons (both conventional and 
chemical). Both of these can cause significant damage to the water table and the environment 
in general if improperly remediated. Each of these categories further breakdown into active 
installation and retired sites. The significant difference between the treatment of these two is 
that active installations are remediated based on the current and future mission to support the 
DoD while, retired post whether through the Former Utilized Defense Site (FUDS) (before 1986) 
or the Base Realignment and Closure (BRAC) (1988 to present) is owned by private holders with 
the DoD only liable for damage during the time it was used by the DoD (U.S. Army Corps of 
Engineers, 2021). In total, the DoD has $37.5 billion in estimated accrued environmental 
liabilities related to active installations, munitions, or equipment and $17.1 billion remaining on 
the books for closed sites remaining to remediated (OUSD(C), 2020e). However, as written 
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above, the word estimated is emphasized since independent auditors, either from an 
independent accounting firm or government agency, have not confirmed that number and 
likely believe it is underestimated (OUSD(C), 2020e; GAO, 2001; GAO, 1992).  
While the estimation and accounting process is far from perfect, the DoD has a good 
grasp on the assessment and remediation procedures. As shown in the recent PFOA/PFOS 
advisory in 2016 when the EPA dropped the recommended level to 70 ppt. They tested over 
3000 wells on or near active installations, BRAC sites, and FUDS to ascertain the damage upon 
this news. The DoD then began the remediation assessment process at these 401 sites (Sullivan, 
2018d). The most common remediation was the installation of a giant electric filter using  
Granular activated carbon (GAC) and ion-exchange resins. However, this creates a different 
residual disposal problem and expensive (Sullivan, 2019c). In other areas that technology 
cannot fix, such as well water wells for individual households, the DoD provided contracted 
bottled water deliveries and, where available, paid the cost to connect to municipal water 
systems. However, this now means that instead of receiving the water for free, the household 
now has to pay for the water, which the DoD does not cover (Cloud, Phillips, & Barboza, 2019).  
Nonetheless, all of this remedial action was contingent on exceeding the 70 ppt 
threshold. In California, the standard is 5 ppt, and Sullivan speaking for the DoD, mentioned 
that due to the lack of funds, only well exceeding the EPA limit would be treated, leaving 
municipalities and households on the hook for DoD caused non-compliant groundwater. In 
some cases, the municipalities can afford the expensive filters. However, churches and 
households dependent on contaminated wells simply boarded up the wells and are forced to 
pay for alternative sources on their own (Cloud, Phillips, & Barboza, 2019). While the 
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PFOS/PFOA exemplifies a recent situation where the DoD responded adequately and continues 
to work the situation (OUSD(AS), 2020c), in the past, their risk assessment and active program 
management has been lackluster. 
 While the DoD environmental effort is primarily focused on active installations, the long 
tail of the past still remains. Despite the DoD’s best efforts about clean up its mistakes where 
allowed by law, about 5% of the sites remain polluted due to a lack of financial resources, lack 
of technology, new and emerging standards, and continual identification of new sources 
(Sullivan, 2019a; OUSD(ATL), 2018a). The latter, new sources have been advancing rapidly with 
new and emerging mathematical and modeling techniques (Barzegar, Moghaddam, & Ravinesh 
Deo, 2018; Neupauer & Wilson, 2005; Laton, Whitley, & Hromadka II, 2007), identifying the 
DoD as the environmental culprit. If the DoD claims responsibility (BRAC and FUDS) and the 
contamination exceeds the EPA limit, the DoD will engage in public-private partnerships to 
manage the cleanup. Under these partnerships, the landowner and the DoD agree on a price to 
remediate the land based on the alternatives discussed in the feasibility study phase and then 
contract with the private market to remediate the site for a firm fixed fee based on a limited 
scope of work. The scope of work is rarely complete remediation. Instead, it is based on the 
initially planned use with some form of land restriction enacted by the DoD and the owner. 
Furthermore, this fixed fee is then secured with mandated private market insurance on future 
environmental pollution and cost over-run insurance to insulate the DoD from future costs and 
litigation (Baumann, Oliver, Dorrance, & Love, 2018; Redevelopment of BRAC and Brownfield 
Sites, 2006; OUSD(ATL), 2016; TITLE XXIX--DEFENSE BASE CLOSURES AND REALIGNMENTS , 
1990). While the DoD insulates itself using financial commodities, it fully admits some damage 
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(the remaining 5%) is so severe that the DoD will remain on the hook in perpetuity until a more 
permanent solution can be discovered (OUSD(ATL), 2018a). Overall, the DoD’s method of 
remediation and disposal of contaminated lands remains the most cost-efficient, economical, 
and financially sound alternative, emphasizing financial commoditization and land-use 
restrictions.  
 
Other DoD Responses 
While the DoD and the federal government’s primary mechanism to resolve 
environmental issues is environmental remediation, the DoD has also taken social responsibility 
where it is liable. The DoD realizing its destructive nature, has bought the land surrounding 
active bases (example at Tinker Air Force Base) to create and manage a buffer zone. They also 
attempt to coordinate with local and state governments to create a compatible zoning plan 
(Parent, 2008). Furthermore, where groundwater contamination has cause illness, the DoD, 
with the validation of Congress, extended medical provisions at the V.A. to those at Camp 
Lejeune from 1953 to 1987 (U.S. Department of Veterans Affairs, 2021; Department of the 
Navy, 2018). The DoD also continues to research new effective and sustainable means to clean 
contaminated groundwater, with natural methods such as phytoremediation, which involves 
planting genetically modified plants, fungi, and other passive and semi-passive measures to 
clean up the water and soil (Betts, 1998). However, this method cannot be used in all climates 
and only works in mild to medium contaminated sites (OUSD(AS), 2020b). Furthermore, the 
DoD is also taking a proactive approach to continuously monitoring and updating risk 
assessment to stop the next major incident. (OUSD(AS), 2019d). Finally, and most importantly, 
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is researching and developing alternatives to mission-critical substances such as AFFFs to 
permanently stop adding to the bioaccumulation of PFOAs/PFOSs (Sullivan, 2019c). Thus, the 
DoD’s mindset is beginning to change, but it only addresses some of the social, ecological, and 
economic costs. 
 
The Social and Economic Critique of the DoD Response 
The Social Cost 
The DoD’s response to accounting, assessing, and remediating groundwater 
contamination is primarily based on accounting costs and the principle of efficiency and 
optimization. As a result, it does not take into account social and ecological costs. Kapp (1950) 
defines social cost as damages to human health, deterioration of property values, depletion of 
natural wealth, and or the impairment of intangible value (p. 41). It comes in several forms. The 
first being the restricted use of the land before, during, and after the remediation. Before, the 
remediation the cost is the risk to health from drinking contaminated water, eating 
contaminated vegetables if there is a garden, or even the lack of accrual for early disability due 
to the contamination. Then, once the contamination is discovered, economic progress will be 
disrupted to allow for the DoD to assess and coordinate a solution and then contract for the 
remedy, which will likely be a compromised based project budget and the wishes of the owner 
that will involve some form of future land use covenant. Then once the pollution is under 
control by EPA standards, the land and property will be likely less valuable as a result of the 
pollution being above the state standards but below the EPA standards, the land-use covenant, 
and the mountains of paperwork required to make future construction or development of land 
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as a result of the pollution. This is in addition to the operational cost of the remediation method 
paid for by the landowner once the property is deemed complete. In short, the DoD only pays 
what De Groot, Matthew, & Boumans (2002) would call the direct value and none of the 
indirect values or contingent valuation related to the situation. Additionally, while the 
ecological footprint is better, it has not likely been restored to its natural status. As a result, 
there is a significant ecological cost due to biodiversity loss (De Groot, Matthew, & Boumans, 
2002, p. 403). Overall, as Kapp (1950) and Jochimsen & Knobloch  (1997) describe, these costs 
are born mainly by a third party or the general public and never shown in a checkbook or 
balance sheet. The DoD has internalized some of these costs by extending V.A. rights to Camp 
Lejeune contamination victims and buying land. However, by and large, this accounts for only a 
small portion of the costs. 
 
Government Efficiency and the Commoditization of the Process 
While the DoD ensures active installations, groundwater contamination and pollution 
are handled as rapidly as possible since any health, facility, equipment, or training area 
contamination equates to lost mission readiness. Retired sites with contaminated groundwater 
are treated more like commodities. Under the BRAC and FUDS process, once a solution is 
agreed upon, the DoD then cuts a check to the landowner based on a fixed price cooperative 
agreement. The landowner then pays a private company to clean up the under a fixed price 
contract. However, to indemnify itself, the DoD under the DERP program requires both the 
landowner and the contractor for financial insurance to insure against future environmental 
claims and cost overruns to ensure the project is completed per the scope of the agreement. 
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These fixed-price contracts, insurance policies all turn the remediation process from cleanup 
tools for the environment to a financial commodity. This transformation starts with the 
environmental liability process during which environmental contamination into a financial 
transaction, expressly an obligation, based on an educated estimate. However, the 
environment and its related cleanup were not designed to be valued and traded as a 
commodity. This is the definition of Karl Polyani’s (1944) fictitious commodities, which he 
defined as commodities traded in the market that were not designed to be traded under the 
rules of supply and demand in the market (p. 72). While this process is understandable under 
the guise of government accounting and budget optimization, it distorts the process. Instead of 
being about cleaning up the environment, it turns into a financial commodity for insurers, 
accountants, and contracting officers to trade and exchange in the process. Overall, in an 
attempt to be transparent and maximize budgetary resources, the governmental process turns 
a critical ecological cleanup process and nature’s original intent for clean groundwater into a 
public sector commodity.  
 
The Overshadowing the Instrumental Tools 
This breakdown further displays the key elements of the Veblenian dichotomy. Under 
the Veblenian dichotomy, according to Ayres, value is determined by the technological 
continuum. The means the progression of instrumental knowledge is key to advancing society, 
while ceremonial knowledge holds society back (Dugger & Waller, 1996, pp. 173-174). 
Instrumental knowledge and tools refer to making good, trade crafts, workmanship, and 
improving technology. In terms of groundwater and its related cleanup, this translates to the 
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building, constructing, and scientific assessment of the wells to determine the level of pollution. 
However, these efforts are overshadowed by the ceremonial aspects of the cleanup process. In 
general, ceremonial knowledge and tools deal with financial efficiency, salesmanship, and other 
business transaction elements. Essentially, this means all the rigmarole related to budget 
constraints, circumspect estimates, fixed-price contracts, and the layers of financial 
securitization all turn this meaningful and critical process of making groundwater pure again for 
use by the consumer and healing the damage done to nature into a giant mess. This mess 
means the environment is never genuinely healed because the DoD budget constraints almost 
ensure that the minimum level of budgetary resources is dedicated to the project. Furthermore, 
the remediation is based on Federal law, limiting the DoD’s culpability and establishing the EPAs 
limit as the threshold even though 70 ppt of PFOA/PFOS are well above the California limit of 5 
ppt, which is likely healthier for individuals (Hogue, 2018). Thus, these ceremonial tools 
effectively reduce the effectiveness of the DoD effort to clean up the environment.  
 
Conclusion 
Society needs clean fresh water to drink, bathe, grow crops, and much more. However, 
as humans, whether through carelessness or mission necessity, we have contaminated this 
precious resource. The DoD has not always taken this problem seriously; however, leadership 
has changed, and environmental compliance and remediation are beginning to take hold. 
Nonetheless, the past is in the past, and the DoD must now rectify the past contamination. 
Budget constraints, Federal law, other ceremonial tools all create a process that induces 
financial comidization that has essentially dulled the process and, in the process, leaves the 
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social cost unpaid and the environment and groundwater only partially cleaned up. As a result, 
the DoD and the government cleanup effort of contaminated groundwater leave much to be 
desired, as Jochimson & Knobloch (1997) and Todorova (2015) would likely argue the DoD is 
largely missing the link between the social and ecological aspect of the cleanup process and not 
paying the social costs related to their mistakes.  
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